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ABSTRACT 
In order to manage projects efficiently, agile 
methodologies for software development tools that 
improve production processes have emerged. This paper 
discusses the adaptation and implementation of the 
SCRUM methodology in a software development 
company of the NEA (Northeast Argentina) used under a 
strategic management approach, redesigned for its use in a 
microenterprise. The challenge was to achieve an effective 
technological linkage (between management and systems) 
oriented to the innovation in simplifying and streamlining 
roles in implementing the methodology. In the paper, we 
introduce the subject theoretically and then expose the 
practical aspects of the case and analyze the results. 
Keywords: SCRUM, Software Engineering, Case 
Study in NEA, University-Business, Interdisciplinary 
Work. 
 
1. INTRODUCTION 
Scrum 
Software engineering [12] includes every aspect of the 
software production, from the initial stages of system 
specification up to maintenance after the software has 
been used. Within this area the methodology [8], allows to 
determine the tasks to execute in order to improve the 
effort gained by the human resources team involved. 
The term SCRUM refers to a strategy. It was originally 
coined in rugby, and it is understood as to put back into 
the game a lost ball, in which the whole team cooperates 
and decides quickly the next step. 
Scrum is an iterative, incremental [14] framework for 
projects and product or application development. It 
structures development in cycles of work called Sprints. 
These iterations are no more than one month each, and 
take place one after the other without pause. 
As agile methodology specifically referred to IS, in 1993, 
Jeff Sutherland [14] applied the model SCRUM to the 
development of software in Easel Corporation (Enterprise 
that in the macro games of buying and merging would end 
up uniting in VMARK, then in Informix and finally in 
Ascential Software Corporation). In 1996 Sutherland 
presented, together with Ken Schwaber, the practices put 
into use as a formal process to manage software 
development in OOPSLA 96 [11]. The experiments 
designed by Schwaber y Sutherland to manage software 
development are included in the agile models list of Agile 
Alliance [10].  
In [13] some implementations of SCRUM are mentioned. 
Takeuchi y Nonaka [15] observed for the first time diverse 
variants of the approach of such a methodology for the 
development of new products with small high 
performance equipments in enterprises like Fuji-Xerox, 
Canon, Honda, NEC, Epson, Brother, 3M, Xerox and 
Hewlett-Packard. Coplien [3] indicated a similar approach 
applied to software development in Borland. Besides 
Sutherland [13] used a refined approach of this process to 
development in Smalltalk and Schwaber [11] and to 
production in Delphi.  
SCRUM is nowadays, used by big and small companies, 
including Yahoo, Microsoft, Google, Lockheed Martin, 
Motorola, SAP, Cisco, GE, CapitalOne and the USA 
Federal Reserve [4].  
Its basis is team work motivation and an agile reaction to 
change oriented to the final result. Those projects which 
requirements change rapidly are presented as the most 
appropriate ones for its application.  Its main 
characteristics may be summarized in [1]:  
 Software development is carried out through 
iterations, named Sprints, which last for 30 days. The 
result of each one of these is a feasible increase that 
is shown to the client.  
 Meetings all along the Project; it is noteworthy that 
the development team meets daily and briefly, only 
for 15 minutes, for coordination and integration. 
The practices applied by SCRUM to maintain an agile 
control in the project are: i) revision of iterations, ii) 
incremental development, iii) evolutionary development, 
iv) team self-organization and v) collaboration. 
The key roles, artifacts and main events are summarized in 
Figure 1.  
 
JCS&T Vol. 12 No. 3                                                                                                                                October 2012
110
Figure 
 
Sprint 
Sprint pha
takes place
be implem
together w
Sprint plan
 
Roles 
In Scrum, 
Team, and
 
The Prod
return on
features, t
which sho
and contin
some case
same perso
The team
customer w
has a high
there is no
commit to
commitme
El SCRU
functionin
organizatio
experience
aspects th
sure every
manageme
Scrum, an
often diffi
agile deve
from outs
Product O
 
SCRUM M
SCRUM 
manageme
model [6]:
Sprint Pla
business n
determined
incorporat
Sprint Mo
15 minute
the tasks t
or if any 
Sprint bac
time. 
1. Key roles, a
se is the one 
. It consists of
ented in the ne
ith the Scrum 
ning meeting. 
there are three
 The Scrum M
uct Owner: 
 investment 
ranslating thes
uld be at the t
ually re-prior
s, the Product 
n. 
: is responsib
ill use, it is “s
 degree of au
t a project lea
, and how to 
nt. It usually c
M Master: i
g in the project
n needs, acco
 with the mode
at other peopl
one (including
nt) understand
d they help le
cult change re
lopment. The 
ide interferenc
wner and the T
eetings 
conducts the
nt through th
  
nning: The ba
eeds and pri
 which fun
e after the next
nitoring: a br
s, in which ea
hey are workin
is already an
klog the finish
rtifacts, and pri
SCRUM [4]
in which soft
 a selected list 
xt iteration, se
Master and Pro
 roles: The Pr
aster [4]:  
is responsible
(ROI) by id
e into a priorit
op of the list f
itizing and re
Owner and the
le for buildin
elf-organized” 
tonomy and r
der. The Team
do the best t
onsists of seven
s responsible 
. He takes care
rding to his kn
l. And also he 
e lack knowle
 the Product O
s and follows
ad the organiz
quired to ach
ScrumMaster 
e, and educat
eam. 
 monitoring 
ree meetings 
ses for the plan
orities. At thi
ctionalities w
 Sprint and how
ief, daily meet
ch member of 
g in, if any dif
ticipated, and 
ed tasks, or th
ncipal events in
 
ware developm
of requirement
lected by the te
duct Owner in
oduct Owner, 
 for maximiz
entifying prod
ized list, decid
or the next Spr
fining the list
 customer are
g the product 
(self-managing
esponsibility, 
 decides wha
o accomplish 
 people. 
for the SCR
 of the aspects
owledge and 
takes care of th
dge of. He ma
wner and thos
 the practices
ation through 
ieve success w
protects the te
es and guides 
and the Pro
that make up 
ning are the cl
s stage it is 
ill the prod
. 
ing, no more t
the team expl
ficulty has arou
updates upon 
e remaining w
 
 
ent 
s to 
am 
 the 
The 
ing 
uct 
ing 
int, 
. In 
 the 
the 
), it 
and 
t to 
that 
UM 
 the 
/ or 
ose 
kes 
e in 
 of 
the 
ith 
am 
the 
ject 
the 
ient 
also 
uct 
han 
ains 
sed 
the 
ork 
 Sp
Tea
the
to 
Spr
Spr
Tea
dev
enj
 
SC
Wi
Pro
it i
of a
acc
the
req
des
fun
Spr
imp
are
hap
The
per
 Bu
am
at t
can
all 
des
sen
beg
hor
are
dur
line
som
eve
 
SC
The
Pla
Pla
def
of 
the
Bac
Ar
def
req
De
sys
trad
sur
Co
doc
req
Co
The
com
off
of 
pro
rint Assessme
m presents wh
 Product Owne
attend. After t
int planning m
int retrospecti
m to revise, w
elopment pro
oyable for the n
RUM Files 
thin the genera
duct Backlog
s evolving con
ll the requirem
ording to its b
 business valu
uired. User S
ignate the 
ctionalities.  
int Backlog.
lement the req
 divided in hou
pens, tasks m
 tasks in the S
formed by team
rndown. It i
ount of unresol
he beginning o
 be seen when
finished Sprint
cending (in cas
se that the re
inning and th
izontal axis, in
 no more unre
ing the process
 will have asc
e requirement
n worth zero in
RUM Phases
 methodology 
nning Phase:
nning: the tea
ined. The Prod
known require
 needed effor
klog). 
chitectural De
ined. It has to
uirements. 
velopment Ph
tem is develop
itional stages 
vey, analysis, d
mpletion Pha
umentation. It
uirements, leav
 
mpany origin 
 methodology
pany, physic
ering software 
the country. 
fessionals and
nt: At the Sp
at was develo
r and any othe
he Sprint revie
eeting, the Sc
ve meeting in
ithin the Scrum
cess to make
ext Sprint. 
ted files [9] and
. It is a high lev
stantly. It cont
ents, desired fu
usiness value. 
e as well as
tory is a ter
Product Bac
It describes in 
uirements duri
rs, with a max
ust be divided 
print Backlog a
 members the 
s a public gr
ved requiremen
f each Sprint. T
drawing a line
s. The common
es in which ev
quirements are
ey do not va
 which case th
solved requirem
 new requirem
ending slope i
s are modified
 some stretche
proposes the fo
m, tools, and 
uct Backlog is 
ments together
t to perform 
sign: the arch
 be one that p
ase: it is the 
ed in Sprints. 
in software de
esign, impleme
se: it include
indicates the i
ing the Produc
2. EXPERI
 
 exposed ab
ally located 
development se
It was set up
 advanced stu
rint review m
ped during th
r stakeholders
w and prior t
rumMaster al
 order to enc
 process fram
 it more eff
 [4] are mentio
el file for the P
ains generic d
nctionalities, e
It contains est
 the developm
m very muc
klog require
detail how the
ng the next Sp
imum of 16 ho
in a more det
re not assigned
way they best c
aphic that me
ts in the Proje
he progress of
 that connects 
 thing is that 
erything goes r
 well defined
ry) until it r
e project has en
ents in the B
ents are added 
n some segme
, the slope w
s. 
llowing three p
development 
created as wel
 with their pri
it is estimat
itecture of the 
ermits to imp
agile part, in 
Each Sprint i
velopment: re
ntation and de
s integration, 
mplementation
t Backlog empt
MENT 
ove, was app
in Corrientes 
rvices in the N
 by the inte
dents from t
eeting, the 
e Sprint to 
 who want 
o the next 
so holds a 
ourage the 
ework, its 
ective and 
ned: 
roject, and 
escriptions 
tc., ranked 
imates, for 
ent effort 
h used to 
ments or 
 team will 
rint. Tasks 
urs. If this 
ailed way. 
 but rather 
onsider it. 
asures the 
ct Backlog, 
 the project 
the dots of 
this line be 
ight, in the 
 since the 
eaches the 
ded (there 
acklog). If 
the straight 
nts, and if 
ill vary or 
hases [7]: 
system are 
l as the list 
orities, and 
ed (Sprint 
product is 
lement the 
which the 
ncludes all 
quirements 
livery. 
testing y 
 of all the 
y. 
lied to a 
province, 
EA region 
gration of 
he careers 
JCS&T Vol. 12 No. 3                                                                                                                                October 2012
111
Graduates in Systems (UNNE1) and Engineering in 
Information Systems (UTN2- FRR) in order to face 
together the first and unique job opportunity, to develop a 
full software system, that includes sales and client 
management, stock list, accounting and logistics, among 
others, for a furniture company from Formosa province. 
The company was originally composed of three founding 
partners, whom estimated that the project requested by the 
contractor, will consume a first developing stage of 
between 12 and 15 months, followed by a trial period of 6 
months and the corresponding system maintenance.   
 
Company’s structural situation 
Nowadays, the company is at the beginning of the creative 
entrepreneur stage, which first crisis was the emergence of 
a great deal of transactions that escape control without a 
formal tool.  
The PyMES3 current conformation is interdisciplinary, 
formed by 2 (two) University Application Programmers, 2 
(two) Graduates in Management and 3 (three) Engineers in 
Information Systems, whom through a rudimentary 
procedure intended to control their transactions. However, 
when business opportunities arise, and in order to make 
profit out of them, it is necessary to have the support of an 
organizational structure according to the requested 
characteristics.   
 
Origin of the problem 
After an organizational diagnostic, carried out by 
Management professionals, the following problems and 
their associated risks could be identified [2]: 
Inadequate Organizational Structure: the risk arises 
due to the lack of experience and / or lack of management 
knowledge of the software enterprises founders. As a 
consequence these companies tend to remain stuck in a 
certain development and growth level in which the 
structure cannot bear the increasing trading volume.  
Inefficient Project Management: This is linked with the 
software production area, where development is tailor- 
made. In this process, the production costs that are 
incurred have a high impact in total costs, mainly, 
developing hours (hours - man), which if not managed 
appropriately may provoke an important loss for the 
company. These represent 90% of total costs in most 
projects. Linked closely to this problem, it is the budgeting 
process, at this point it is vital to have an estimation as 
close as possible to the reality. Besides, there is an 
essential factor in project management: the team work; to 
find the optimum way to deal with it, flexibly and 
according to the installed capacity, which will be the key 
to success. 
 
SCRUM selection reasons 
Because of the stated above, the objective is: to strengthen 
the company’s operative management, by means of using 
a formal tool, one that is adequate to the business profile 
and also that provides a more agile and flexible view with 
management principles and guidelines to innovation in its 
application.  
Next, the main advantages that support the choice for this 
methodology over other existing ones are mentioned: 
                                                
1 UNNE: Universidad Nacional del Nordeste – Facultad de 
Ciencias Exactas y Naturales y Agrimensura 
2 UTN: Universidad Tecnológica Nacional – Facultad 
Regional Resistencia 
3 PyMES: Small and Medium Enterprises 
It is simple: it is easy to transfer knowledge to others, who 
will understand it thus being able to put it into practice. 
There is a need for a SCRUM Master who understands his 
role and who’s willing to carry it out with dedication, and 
a team that will self-manage. 
Emphasizes visibility: it is a vital factor of SCRUM that 
the progress achieved is visible, that is to say, that the 
deliverables be functional and probable. There is a key 
moment in which that characteristic reaches its peak, 
during the Sprint Review, moment in which the team 
presents the progress made in the last Sprint. On top of 
this, the client may decide to put into production the 
already developed stuff, and thus determine the beginning 
of the recovery of his investment.  
It has clear rules and roles: Every activity and workflow 
is defined explicitly by the use of clear norms. The 
SCRUM Master role makes it possible and controls that 
these rules are obeyed.   
It is based upon personal commitment: the team is 
committed to implement certain functionality in a certain 
time (generally 15 days duration Sprints). It does not have 
power over ‘what’ only over ‘how much’ (how much can 
be done in a Sprint) and ‘how’ (it is responsible for the 
technical solution).  
It solves problems day by day: the daily SCRUM 
meetings are, in an effective way, good for detecting 
problems, carry out a daily monitoring, and planning to 
the short term, thus they permit to materialize and 
optimize the use of time.   
It allows carrying out agile measurements: these 
measurements facilitate feedback. For example: team’s 
developing speed can be measured; it is possible to 
compare progress time among different Sprints and 
projects that later facilitate and incorporate accuracy to the 
process of time estimation and budgeting.  
 
SCRUM Implementation 
After the organizational diagnostic carried out by 
specialists in Management, the process of SCRUM 
implementation started. It consisted in three stages:  
1. In the first place, the development team suggested 
this methodology as the most adequate one to 
strengthen the company’s projects management. This 
proposal was verified with the management report of 
the Management specialists. A training meeting in 
SCRUM methodology was arranged. In this meeting, 
the most important concepts and principles of the 
Agile Movement and a theoretical basis of SCRUM 
were exposed, and then the application concepts were 
both presented and discussed. After this stage, all 
members of the company had a clear understanding 
of the adopted methodology.   
2. SCRUM Application to an ongoing Project: at this 
stage, the management team had to design and take 
over the role of SCRUM facilitators. They had the 
objective of guiding developers in the application; 
that is to say, apply all the conceptual contents 
learned, in an ongoing project in the company, thus 
accomplishing the theory-practice relationship in 
reality. 
3. The innovation at this stage  was linked to the fact 
that the role of SCRUM Master was not formally 
assumed by any developer, the idea was to encourage 
the team self-management and that every member 
should have knowledge of the responsibility that it 
implies. Thus it was decided that the mentioned role 
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After the continuous application of the exposed model, it 
could be appreciated that when the team moves forward 
faster than expected, it must consider, in the Sprint 
planning stage, the estimation of more tasks in order to 
continue working. Likewise, if the team falls behind, 
because of a wrong estimation of the tasks, there is the 
possibility to cancel the Sprint and to plan again, this time 
with more accurate data.  
Experience was acquired in the breakdown or itemization 
of tasks, and also the team’s communication capacity was 
powered.   
The process of adapting this practice to the company’s 
own structure and culture was a right decision that will 
allow in the midterm, adopting SCRUM fully, including it 
to the organization in a natural way.  
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